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Fig. S1. Pump-probe experimental setup and imaging contrasts. 
Fig. S6. Degradation studies on red HgS using different pulse durations.
The images show the surface change of red HgS powders before/after exposure to fs-laser pulses of different pulse durations but identical average power (1.2 mW). Imaging condition: Pump/probe (720/814 nm, 0.3 mW each), 80 fs. Pump-probe images on the left column show the initial status of sample, and the right column show the change of the surface after the sample was exposed to high power (1.2 mW) with various pulse widths. The pulse width and wavelength used to induce degradation is (A) 1 ps, 814 nm, (B): 150 fs, 814 nm, and (C): 150 fs, 720 nm (modulated at 2 MHz). (A) When red HgS powders was exposed with 1 ps pulses, negligible changes were observed. (B) The increase in GSD signals was observed on the surface after the sample was exposed to shorter pulses (150 fs). (C) The degree of degradation is most severe when the sample was exposed to 720 nm, 150 fs pulses (modulated at 2 MHz). Regions that were exposed to UV radiation and that have developed ESA signals showed an increased susceptibility for phase conversion from α-to β-HgS under increased fs laser illumination. The upper right region of the images in C-D were exposed. Pump-probe delay curves of selected ROIs are displayed in B, showing changes from ESA to GSD in the exposed area. Degradation was induced and monitored simultaneously by using 720/817 nm with (C) 0.3/0.3 mW and (D) 0.3/0.9 mW (200 fs). (E) The emission wavelength from the Hg lamp used for UV exposure experiments. A red curve shows an UV light spectrum delivered through the optical system in the microscope (used for Fig. 3C and fig. S7 ) and a blue curve shows a spectrum of emitted UV light delivered through a fiber bundle (used for Fig. 3A 
Fig. S9
. Pump-probe images and delay traces of UV-degraded red HgS. Pump-probe images and their corresponding time-delay curves of UV-exposed red HgS powder in a vial at two temperatures: (A-E) 22°C and (F-J) 57°C. Four imaging regions of two samples were randomly chosen and their pump-probe signals from the entire FOV were averaged and plotted in E and J (and Fig. 3E ). The phase conversion to β-HgS is apparent and seems to increase at higher temperatures. All pump-probe data were acquired at 720/817 nm, 0.3 mW/0.3mW, =120 fs, FOV 71 x 72 m. 
